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Table 1- Physico-chemical properties of the soil of the experimental field and vermicompost
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Figure 1- LAl inirrigation regimes, zeolite and nitrogen fertilizer in 2014
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level of 5%. Vertical lines represent a standard error.
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Figure 3- CGR inirrigation regimes, zeolite and nitrogen fertilizer in 2014
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at each time step, means within each column followed by the same letter are not significantly different at the
level of 5%. Vertical lines represent a standard error.
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at each time step, means within each column followed by the same letter are not significantly different at the
level of 5%. Vertical lines represent a standard error.
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Table 3- Results of analysis of variance for the studied traitsin fenugreek

@ol3l 4z 50

OL; eL&a)l

4ils o ySlos

G5l gu 0 yShos
SOV df Plant height Grain yield Biological yield
Ju(Y) 1 387.20%* 16318.66* 2191197.93%*
all ol (Ea) 4 6.87 7035.36 54978.60
() 4 570.67** 1403613.72** 3350017.57**
Y 4 30.01™ 50633.38%* 111338.04**
o «ls (Eb) 16 36.65 5643.24 24516.10
s (2) 1 1.80™ 264099.95* * 161694.14*
ss5 (F) 2 371.48%* 395412.16** 1394380.82%*
IxZ 4 30.81™ 2453.18™ 32255.49"™
IxF 8 91.78** 49556.63** 161780.03**
ZxF 2 44.86™ 35345.10* 200061.21%*
ZxY 1 15.02™ 212.35™ 41.95™
FxY 2 15.20™ 13475.94"™ 622835.01**
IXZXF 8 4.48™ 6636.14™ 68860.89**
IXZxY 4 2.81™ 2783.70™ 25154.41™
IXFXY 8 147.16%* 22419.07%* 64733.15%*
ZxFxY 2 41.75™ 3276.87™ 36470.40™
IXZXFXY 8 13.06™ 5538.78"™ 78243.96%*
< sl (Ep) 100 14.78 8857.91 23770.77
Sl g 5 (LCV) - 9.66 22.64 12.41

oy gy 9 s glat Jleil o jo o sre g o cimend i gay F g *F NS

ns= non significant *=Significant at the 0.05 probahility levels, **=Significant at the 0.01 probability levels.
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Fig 5- Effect of zeolite and nitrogen fertilizer interaction on seed yield in fenugreek

Ceload o0ls lts Siglite B9 > L PS 0.05 mlass [0 o me glis

Significant differences at P < 0.05 have been indicated with different letters
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Table 4- Mean comparison of irrigation x zeolite x fertilizer x year and irrigation x
fertilizer x year interaction on height and yield traits

Sl oL el Sl o Shes «ls 5 Slos
s,k Zeolite 2 Plant height Biological %/ield Grain yield
Iigation _(tha) s (cm) (kg ha'®) (kg ha)
Year Nitrogen 2014 2015 2014 2015 2014 2015
Ju  fertilizer yrar \YAF yrar \YAF \rar \YAF

I 0 0 42.16 409 1594.00 1594.00 605.18 714.83
CawgeaS 259 46.66 45.00 1534.67 1564.37 903.10 959.57
oysl 47.16 46.16 1750.67 1750.60 554.63 601.20

9 0 - - 1540.67 1540.67 - -

CawganS 5059 - - 1998.00 1998.00 - -

o9l - - 1027.33 1027.30 - -
I, 0 0 39.66 38.91 1064.00 1054.00 502.38 481.06
CawgeaS 259 43.33 41.83 1001.33 1001.30 604.87 495.64
oysl 48.00 48.41 947.33 947.33 44215 415.45

9 0 - - 1150.67 1150.67 - -

CawgeaS 259 - - 1298.00 1298.00 - -

oysl - - 970.67 970.67 - -
I3 0 0 39.33 36.58 920.67 920.67 124.18 329.59
CawgeaS 259 43.83 39.83 1141.33 1141.33 301.77 420.03
oysl 44.33 42.41 1130.00 1130.00 273.24 278.21

9 0 - - 1364.00 1364.00 - -

CawgeaS 259 - - 1088.00 1088.00 - -

o9l - - 1050.67 1057.60 - -
I4 0 0 36.66 34.91 967.33 967.33 416.19 330.23
CasganS cayg 42.66 38.91 878.00 878.00 51543 394.96
oysl 37.33 40.50 874.00 874.0 306.53 340.52

9 0 - - 1050.67 1057.60 - -

CegsaS 09 - - 1061.33  1061.30 . ,

oyl . - 860.67 860.67 - -
Is 0 0 34.66 33.50 827.33 827.33 147.51 141.68
CawganS cayg 41.83 38.08 961.33 961.33 266.25 224.35
oysl 31.16 30.83 946.67 946.67 181.72 195.50

9 0 - - 894.00 894.00 - -

CewgeeS (503 - - 914.67 914.67 - -

oysl - - 1154.00 1154.0 - -
LSD 3.95 321 125.33 133.21 103.56 120.14

oy o dhs 15 =l 5 |2 (S eslind LB cashy s yo Yo adss Sl ey il estly 5 st Al e 50 (25 o0 =l
55 5l Gy ol ol 5 (otagy o ye 50 a5 T g 5 1g (S ealil BB gy ao s Fr adss Sl e )l ol 5 o)
solatwl JB Cugby ao o £
I1. unstress at vegetative and reproductive stages, Irrigation at 20% of FC; I, |3 mild stress and irrigation at 40%

of FC during the vegetative and reproductive stages respectively; |4 |s. severe stressirrigation at 60% of FC
during the vegetative and reproductive stages respectively

LSD (5051 bl o gime s 0929 pae aliie dy gt 5o 10 wlie g > 5 &5 aw hlite il 0925 poe it &y (g ,2 )0 0,5 oS

WSl e oy iy a0
Means within each column followed by the same letter are not significantly different at the level of 5% (LSD).
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Abstract

This study was conducted to investigate the effects of water deficit stress, nitrogen
fertilizer and zeolite on growth parameters, biomass and seed yield of fenugreek. A split
factorial experiment based on a randomized complete block design with three
replications was conducted at the Research Field of Tarbiat Modares University in 2014
and 2015. Five irrigation regimes (unstressed, mild stresses during the vegetative and
reproductive stages, respectively; severe stresses during the vegetative and reproductive
stages, respectively) were randomized to the main plots. Subplots consisted of six
treatments of afactorial combination of three levels of nitrogen fertilizations (untreated
plots, vermicompost fertilizer at a rate of 2.7 t.ha™ and nitrogen chemical fertilizer at a
rate of 11 kg.ha®) and two rates of zeolite (0 and 9 t.ha®). In both years, increasing
severity of water deficiet stresses reduced leaf area index, crop growth rate, plant
height, biological and seed yield of fenugreek; Thus, severe water deficit stress at the
reproductive stage without fertilizer and zeolite (with the least anount of biological and
grain yield) compared with that of control, caused 60.96 and 48.09 percent reduction in
biological yield and 80.18 and 75.62 percent reduction in grain yield, in both years,
respectively. Application of nitrogen fertilizer, especially vermicompost, resulted in a
significant increase in the leaf area index, crop growth rate of fenugreek in various
stages of development, thereby increased biological and grain yield in different
irrigation regimes. In various irrigation regimes, higher leaf areaindex, crop growth rate
and finally more yield produced with application of vermicompost or zeolite.
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